Oklahoma City, Oklahoma. of urea, magnesium sulfate, phosphate buffer, and trace elements. After 5 days of fluorescent illtumination and vigorous aeration with 97.5 % air to 2.5 % COO mixture, the algal cells were harvested and promptly frozen for shipment. Comparison of several methods of cell rupture indicated that a convenient means for rupture of Chlorella was grinding with glass beads (7) . Frozen Chlorella (25 g) were placed in a 50 ml cup with 25 ml cold 0.10 M potassium phosphate buffer, pH 7.4, and 50 g cold micro glass beads (Superbrite, 0.2 mm diam, Minnesota Mining & Manufacturing Co.) and the cup was surrounded by crushed ice. After 5 minutes of high speed rotation in a Virtis 45 homogenizer, the homogenate was centrifuged at 18,000 X g for 20 minutes. The clear yellow supernatant was stable for several months on storage at -20 C. This 50 % extract was diluted to 20 % (1:5 w/v dilution) for the experiments and for consistency in reporting results.
Plant seedlings were germinated in a mannier similar to published reports. Corn (var. Golden Bantam), bean (var. Black Valentine), and castor bean seeds were sterilized by immersion in 0.5 % NaOCl for 10 minutes and soaked for 1 hour in running tap water. Pea seeds (var. Alaska) were similarly sterilized, soaked overnight, and then transferred to petri dishes containing several sheets of moist filter paper and a small beaker of water and germinated for 5 to 11 days at about 25 C. Carrot, cucumber, and radish seeds were similarly germinated in petri dishes. With the exceptions in table IV, germination was carried out in sunlight or fluorescent light. Sunflower, peanut, corn, barley, castor bean, wheat (var. Chancellor), cotton (Delta Pine var.), and tomato (var. Rutgers) seeds were germinated in plastic pots containing moist vermiculite with distilled water supplied by subirrigation. 'Bean and soybean (var. Lee) were germinated in vermiculite in contact with a complete salt solution These tissues which were free of visible mold contamination, were used for the experiments in tables I to V. For adult plant tissues, some of the seedlings were transferred to a soil-vermiculite mixture in clay pots for 3 to 6 weeks of further development. Some Preliminary experiments indicated that grinding with sand in a mortar for some of the fibrous tissues or a teflon Potter-Elvehjem homogenizer for several soft seedling tissues gave the same yield of enzyme activity. Extraction with water or isotonic sucrose gave lower activity than the above media in several cases, while homogenization with 0.10 M phosphate or 0.10 M tris [tris(hydroxymethyl)aminomethanehydrochloride] buffer, pH 7.4 had activity similar to the sucrose-phosphate solution. After homogenization, the extracts were strained through four layers of cheesecloth and, unless otherwise stated, centrifuged at 18,000 X g for 20 minutes. All of the above steps were performed at 2 to 5 C. Spinach supernatant was stable for several weks at -20 C, but had lost considerable activity by 6 months. All other extracts were used for assay within 1 hour after homogenization.
DIHYDROXY ACID DEHYDRASE ASSAY: Unless specified elsewhere in this paper, the conditions for the in vitro assay were as follows. The synthesis and proof of purity of the substrate, DL-a, 8-dihydroxyisovalerate, has been indicated earlier (16, 22) . As the identification of the product of the reaction catalyzed by yeast dehydrase has been described in detail elsewhere (17) , the nature of the product was checked only spectrophotometrically in the present study. The ratio of the optical density at 510 my to that at 425 my for both the enzymatic reaction product and synthetic a-ketoisovalerate was the same for the experiments with Chlorella, spinach, and a variety of other leaves studied.
The concentration of protein was determined by the method of Lowry et al. (10) . RESULTS 
ENZYMATIC NATURE OF KETO ACID PRODUCTION:
Several experiments were undertaken to demonstrate that the conversion of a, /3-dihydroxyisovaleric acid to a-ketoisovaleric acid is catalyzed by an enzyme. Omission of either plant extract or substrate from the complete assay system gave negligible keto acid production. Heating the plant extracts (Chlorella, spinach, pea leaves, radish cotyledon, turnip leaves) for 5 minutes at 80 C prior to the assay caused marked loss in keto acid formation. As demonstrated in figure 1 , the yield of product is directly proportional to the volume of enzymic extract from either Chlorella ported by published evidence from mutant and enzymatic studies in Neurospora crassa and Escherichia coli (12, 14, 16, 19, 20 , & earlier papers), radioisotope investigations in Torulopsis utilis (18) , and enzymatic experiments in Saccharomyces cerevisiae (17, 18, 22) . As transaminases are ubiquitious in biological systems (24) and participate in amino acid catabolism, the presence of transaminases would not distinguish a biosynthetic pathway in plant tissues. However, the next earlier enzymatic step in the above sequence, the dihydroxy acid dehydrase, is unique to the scheme for valine biogenesis. With A number of clues are consistent with the above hypothesis. Pyruvate has a widespread distribution in plant tissues (6) . a-Ketoisovaleric acid has been identified in the tulip, the sap of the wild cherry tree, and may be one of the unidentified, fast-moving dinitrophenylhydrazones found in paper chromatograms of wheat seedlings (6 (15) . The incorporation of pyruvate-2-C14 and -3-C14 at about twice the extent of pyruvate-1-C14 into the valine of wheat plants is consistent with the microbial pathway (11) . With the emphasis on other metabolic aspects, the labeled valine samples in these several papers were not degraded to determine the C14 distribution. Such an approach by Strassman et al. (18) with Torulopsis utilis led to decisive results with respect to possible pathways. To (5) . As evidenced by the incorporation of C140, in the excised soybean leaf, the leaf can synthesize the aromatic ring of phenylalanine (13) . Aside from the root nodules of legumes, nitrate reductase has a greater concentration in the leaves of barley, soybean, and potato than the roots, whereas the reverse relationship occurs in muskmelon (2) . For wheat, corn, and tomato, only the activity in roots was reported. Thus where the site of manufacture of the carbon skeleton and transamination differs from nitrate reduction, there must be translocation by some amino carrier, such as glutamine or asparagine, to complete the amino acid synthesis. When these three reactions occur mainly in the leaves, the valine must undergo translocation for growth of other plant organs, whether roots, fruits, or stems. Thus the localization of high molecular weight enzymes is consistent with the long known phenomena of translocation of plant solutes.
The development of dehydrase activity was also found to be related to the early growth of seedlings. In this respect Folkes and Willis (3) (24) . the intent here is to record the additional process of amino acid formation in the complexity of plant g,rowth.
SUMMARY
An enzyme that catalyzes the dehydration of a,,3-dihydroxyisovaleric acid to a keto acid, presumably a-ketoisovaleric acid, has been found in Chlorella pyrenoidosa and higher plants. The action of the enzyme is independent of the composition of the gas phase (N^, air or O.,), demonstrating the catalyzed reaction to be a splitting out of a molecule of water. The dehydrase is soluble after centrifuging at 70,000 X g, and has a widespread distribution in higher plants. For both seedlings and adlult plants, the enzyme is found primarily in the leaves. A possible function of this dihydroxv acid dehvdrase in valine biosvnthesis is described.
